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(57) ABSTRACT

Even when a pasting target body to which prepregs are pasted
has a shape changed portion such as a curved portion, prepreg
pasting states are accurately inspected. A prepreg pasting
state inspection apparatus for inspecting a gap between adja-
cent prepregs on a pasting target body has a laser for emitting
slit light along an inclined plane so that a projected pattern of
the slit light is formed across the adjacent prepregs, a camera
for imaging an irradiation region of the laser, and a control
unit for determining whether the gap between the adjacent
prepregs is within an allowance based on a signal from the
camera. The apparatus also has a range sensor for measuring
a distance between a reference position and the irradiation
region, and focus adjusting units for adjusting focus positions
of'the camera and the laser based on the signal from the range

Sensor.

20 Claims, 5 Drawing Sheets
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1
PREPREG PASTING STATE INSPECTION
APPARATUS

TECHNICAL FIELD

The present invention relates to improvement in a tech-
nique for inspecting a prepreg pasting state.

BACKGROUND ART

As publicly known, laminated bodies of prepreg (for
example, carbon prepreg) that are fired are used in fuselages
of automobiles and airplanes.

The prepreg laminated bodies are constituted so that a
plurality of prepregs is arranged in parallel on pasting target
bodies by using a laminating apparatus. The pasting target
bodies are usually molds or prepreg laminated bodies lami-
nated on the molds.

However, even when prepregs are automatically pasted by
the laminating apparatus, the defect in pasting of the prepregs
is occasionally occurred. For this reason, as described in
Patent Document 1, for example, in parallel with the pasting
of'the prepregs, states of gaps between adjacent prepregs are
inspected.

Concretely, Patent Document 1 discloses that while light is
being emitted obliquely to side ends (edge portions on sides
where the gaps to be inspected are formed) of adjacent fiber-
reinforced plastic tapes (corresponding to prepregs), the side
ends are imaged by cameras, and distances between the edges
are detected based on the obtained image data, and the states
of the gaps are determined.

PRIOR ART DOCUMENT
Patent Document
Patent Document 1: JP 2011-104905 A
SUMMARY OF INVENTION
Technical Problems

However, in a case of the method disclosed in Patent Docu-
ment 1, since edges of prepregs should be detected with it
being irradiated directly with light, if gaps between the adja-
cent prepregs are narrowed, accuracy in detection of the gaps
is deteriorated.

In order to solve such a problem, therefore, the following
prepreg laminating apparatus is considered.

Concretely, as shown in FIGS. 1A to 1C, a laminating
apparatus 1 is provided with a laminating head 11, and a
pasting roller 12 that is integral with the laminating head 11.
While the laminating head 11 is being moved along a pasting
target body 3, prepregs 4 are sequentially pasted to the pasting
target body 3 by the pasting roller 12.

As shown in FIG. 1C, the laminating apparatus 1 is pro-
vided with a pasting state inspection apparatus 2 having a
laser 21 as an illumination unit and a camera 22 as an imaging
unit. The laser 21 and the camera 22 move integrally with the
laminating head 11. The inspection using the pasting state
inspection apparatus 2 is carried out on a prepreg 4 which is
being pasted and adjacent pasted prepreg 4. The inspection
may be carried out on the adjacent prepreg 4 that has been
pasted.

As shown in FIG. 2, the laser (the line laser) 21 emits slit
light LA along an inclined plane so that a pattern X of the slit
light LA are formed across the adjacent prepregs 4. Inthe case
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2

of FIG. 2, the projected pattern X is composed of projected
lines [.1 to L.3. In such a manner, when a gap G is present
between the prepregs 4, a level difference facing a longitudi-
nal direction of the prepregs (pasting advancing direction) is
formed between the projected lines L1 and 1.2 formed on the
prepregs 4 and the projected line 1.3 formed on the pasting
target body 3 corresponding to the gap G. The size of the level
difference depends on a thickness of the prepregs 4 and an
incident angle of the slit light LA. For this reason, when an
irradiation region formed with the projected lines [.1 to L3 is
imaged by the camera 22 from above, image data shown in
FIG. 3 can be obtained. A determination is made whether a
distance A of the gap G detected based on the image data is
within an allowance, so that the pasting states of the prepregs
4 can be accurately inspected. For example, when the gap
distance A is within the allowance, the pasting of the prepregs
4 continues, and when not, the pasting of the prepregs 4 is
suspended. Herein, it is preferable that the slit light LA is
emitted so that the projected lines [.1 to L3 are formed along
a direction perpendicular to a longitudinal direction of the
prepregs 4.

However, even such a pasting state inspection apparatus 2
has the following problem.

That is to say, the pasting target body 3 is composed of not
only a plane portion 31 but often of a curved portion 32
according to a shape of a tail unit of an airplane or the like as
shown in FIGS. 1A and 1B. When a shape changed portion
such as the curved portion 32 is present, this causes an adverse
effect on the imaging state of the camera 22, and thus the
inspection accuracy in the pasting states of the prepregs 4 is
deteriorated.

In view of the above circumstance, a technical problem of
the present invention is to accurately inspect pasting states of
prepregs even when a pasting target body to which prepregs
are pasted has a shape changed portion such as a curved
portion.

Solution To Problem

The present invention that is devised in order to solve the
above problem is a prepreg pasting state inspection apparatus,
for inspecting a gap between prepregs adjacent on a pasting
target body having a shape changed portion, including an
irradiation unit for emitting slit light along an inclined plane
so that a projected pattern of the slit light is formed across the
adjacent prepregs, an imaging unit for imaging an irradiation
region of the irradiation unit, a determination unit for deter-
mining whether the gap between the adjacent prepregs is
within an allowance based on a signal from the imaging unit,
a distance measurement unit for measuring a distance
between a reference position and the irradiation region, and a
focus adjusting unit for adjusting a focus position of the
imaging unit based on the signal from the distance measure-
ment unit.

With such a constitution, the distance measurement unit
measures a distance from the reference position to the irra-
diation region (for example, surfaces of the prepregs, or a
surface of the pasting target body corresponding to the gap
between the prepregs). For this reason, when the focus adjust-
ing unit successively adjusts the focus position of the imaging
unit, even if the shape changed portion is present in the
pasting target body, the projected pattern formed across the
adjacent prepregs can be accurately imaged and the gap
between prepregs adjacent can be accurately detected. There-
fore, the pasting states of the prepregs can be accurately
inspected.
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With the above embodiment, the imaging unit may have a
movable lens that is capable of moving close to or separating
from the irradiation region, and the focus adjusting unit may
have a driving unit for moving the movable lens based on the
signal from the distance measurement unit.

In such a manner, a focus position of the imaging unit can
be easily adjusted according to movement of the movable
lens. When the entire imaging unit is moved close to or is
separated from the irradiation region, the focus position of the
imaging unit may be adjusted.

In this case, it is preferable that the driving unit is an
ultrasonic motor.

In such a manner, the focus position of the imaging unit can
be adjusted finely and quickly. Further, the apparatus can be
miniaturized.

It is preferable that the above constitution has a second
focus adjusting unit for adjusting a focus position of the
irradiation unit based on a signal from the distance measure-
ment unit.

That is to say, when the shape changed portion is present in
the pasting target body, this causes an adverse effect also on
irradiation conditions of the irradiation unit (a width and
lightness of the projected pattern fluctuate). For this reason, it
is preferable that the focus position of the irradiation unit is
adjusted like the above constitution.

In the above constitution, it is preferable that the irradiation
unit is retained in a moving body that can move close to or
separate from the irradiation region, and the second focus
adjusting unit has a second driving unit for moving the mov-
ing body based on a signal from the distance measurement
unit.

In this case, it is preferable that the second driving unit is an
ultrasonic motor.

In such a manner, the focus position of the irradiation unit
is adjusted finely and quickly, and the apparatus can be min-
iaturized.

It is preferable that the above constitution has a light
amount adjusting unit for adjusting an amount of light inci-
dent on the imaging unit.

As a result, since the imaging unit can always observe an
approximately same amount of light, so-called blown out
highlights (overexposed state) can be prevented from occur-
ring on data observed by the imaging unit due to an excessive
amount of light. For this reason, the gap distance between the
adjacent prepregs can be stably measured. Particularly, such a
constitution is effective for the case where the shape changed
portion is present in the pasting target body. This is because a
direction of reflection light (for example, total reflection
light) of light emitted from the irradiation unit changes on the
shape changed portion, and the amount of light incident on
the imaging unit is likely to fluctuate.

In the above constitution, it is preferable that the light
amount adjusting unit is composed of at least one of an output
adjusting unit for adjusting an output of the slit light emitted
from the irradiation unit, a shutter speed adjusting unit for
adjusting a shutter speed of the imaging unit, and an iris
adjusting unit for adjusting an iris of the imaging unit.

That is to say, (1) when the output adjusting unit adjusts the
output of the slit light, an amount of reflection light that
causes an adverse effect on imaging can be adjusted. For this
reason, when strong reflection light is predicted, the output of
the slit light may be suppressed. (2) When the shutter speed of
the imaging unit is adjusted by the shutter speed adjusting
unit, time at which the light is incident on the imaging unit can
be adjusted. For this reason, when strong reflection light is
predicted, the shutter speed may be heightened. (3) When the
iris of the imaging unit is adjusted by the iris adjusting unit, an

10

15

25

30

35

40

45

55

4

amount of light indent on the imaging unit can be adjusted
according to a narrowing-down level of the iris. For this
reason, when the strong reflected light is predicted, the iris
may be narrowed down. When any one of (1) to (3) is
employed, the constitution can cope with a fluctuation in the
amount of light incident on the imaging unit. However, (1) to
(3) are suitably combined so that the constitution is compat-
ible with the fluctuation in the amount of light more securely.

It is preferable that the above constitution is provided with
a depth of field adjusting unit for adjusting a depth of field of
the imaging unit.

As a result, imaging accuracy of the imaging unit can be
prevented from being deteriorated on a position correspond-
ing to the shape changed portion of the pasting target body.
Examples ofthe depth of field adjusting unit include the iris of
the imaging unit (for example, an electromotive iris), and a
zoom mechanism (for example, electromotive zoom) if it is
provided to the imaging unit. In this case, when the iris is
narrowed down or the zoom mechanism is adjusted to a
wide-angle side, the depth of field is deepened (deep-focus),
thereby preventing the imaging accuracy of the imaging unit
from being deteriorated on the shape changed portion.

Advantageous Effects of Invention

According to the present invention, even when the pasting
target body to which the prepregs are pasted has the shape
changed portion such as the curved portion, the pasting states
of the prepregs can be accurately inspected.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1A is a conceptual diagram illustrating one example
of a prepreg laminating apparatus.

FIG. 1B is a conceptual diagram illustrating a condition of
a prepreg pasting work using the laminating apparatus.

FIG. 1C is a conceptual diagram illustrating one example
of'a prepreg pasting state inspection apparatus mounted to the
laminating apparatus.

FIG. 2 is a conceptual diagram illustrating a condition of
the inspecting work using the pasting state inspection appa-
ratus shown in FIG. 1.

FIG. 3 is a conceptual diagram illustrating one example of
image data captured by an imaging unit (a camera) in the
condition of FIG. 2.

FIG. 4 is a conceptual diagram illustrating the prepreg
pasting state inspection apparatus according to a first embodi-
ment of the present invention.

FIG. 5 is a perspective view illustrating the prepreg pasting
state inspection apparatus according to the first embodiment
of the present invention.

FIG. 6A is a diagram illustrating inspection conditions in
an early state by means of the prepreg pasting state inspection
apparatus according to a second embodiment of the present
invention.

FIG. 6B is a diagram illustrating inspection conditions in a
middle state by means of the prepreg pasting state inspection
apparatus according to a second embodiment of the present
invention.

FIG. 6C is a diagram illustrating inspection conditions in a
late state by means of the prepreg pasting state inspection
apparatus according to a second embodiment of the present
invention.
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DESCRIPTION OF EMBODIMENTS

An embodiment of the present invention will be described
below with reference to accompanying drawings. Since items
relating to FIGS. 1 to 3 described already are similar, detailed
description is omitted.

First Embodiment

As shown in FIG. 4, a prepreg pasting state inspection
apparatus 2 according to a first embodiment of the present
invention is provided with a laser 21 as an irradiation unit, a
camera 22 as an imaging unit for imaging an irradiation
region of the laser 21, a control unit 24 as a determination unit
for determining whether a gap S (gap distance A) between
adjacent prepregs 4 is within an allowance based on a signal
from the camera 22, and a range sensor 23 as a distance
measurement unit for measuring a distance from a reference
position to the irradiation region. The drawing, for conve-
nience, illustrates the camera 22 and the range sensor 23
being adjacent to each other in a pasting advancing direction
of the prepregs 4. Actually, however, both of them are
arranged adjacently in a direction perpendicular to the pasting
advancing direction of the prepregs 4, in other words, a width-
wise direction of the prepregs 4 as shown in FIG. 5.

As the range sensor 23, a light wave type or sound wave
type range sensor can be employed. A difference between the
distance measured by the range sensor 23 and an actual dis-
tance from the camera 22 to the irradiation region is given in
advance as a correction function. Similarly, a difference
between the distance measured by the range sensor 23 and an
actual distance from the laser 21 to the irradiation region is
given in advance as a correction function. The irradiation unit
is not limited to the laser 21, and thus illumination such as
LED for emitting incoherent light can be employed.

The control unit 24 is provided with a first focus adjusting
unit 25 for adjusting a focus position of the camera 22 based
on a measurement signal from the range sensor 23, and a
second focus adjusting unit 26 for adjusting a focus position
of the laser 21 based on the measurement signal from the
range sensor 23.

The camera 22 contains a motor (for example, an ultrasonic
motor) 27 for moving a movable lens, not shown, back and
forth with respect to an optical axis direction.

The laser 21 is mounted to a moving body 29 that moves up
and down on a rail 28 extending to an up-down direction. The
moving body 29 is driven by a motor, not shown (for example,
an ultrasonic motor). The moving body 29 may be supported
at a forward end of a cylinder expanding and contracting in
the up-down direction.

The first focus adjusting unit 25 drives a motor 27 built in
the camera 22 based on the distance measured signal input
from the range sensor 23, and moves the movable lens of the
camera 22 back and forth in the optical axis direction. As a
result, the focus position of the camera 22 is automatically
adjusted according to the distance measured signal from the
range sensor 23.

On the other hand, a second focus adjusting unit 26 drives
a motor connected to the moving body 29 based on the dis-
tance measured signal input from the range sensor 23 so as to
move the laser 21 back and forth integrally with the moving
body 29. As a result, the focus position of the laser 21 is
automatically adjusted according to the distance measured
signal from the range sensor 23.

Therefore, even when a shape changed portion such as a
curved portion 32 is present in a pasting target body (the mold
ora prepreg laminated body) 3, the focus positions of the laser
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6

21 and the camera 22 are properly adjusted. For this reason,
the image data shown in FIG. 3 can be securely obtained.
Therefore, the pasting states of the prepregs 4 can be accu-
rately inspected without being affected by the shape changed
portion of the pasting target body 3.

Second Embodiment

The prepreg pasting state inspection apparatus 2 according
to a second embodiment of the present invention is different
from the first embodiment in that a light amount adjusting unit
for adjusting an amount of light incident on the camera 22,
and a depth of field adjusting unit for adjusting a depth of field
of the camera 22 are provided. Only that different point will
be described below.

The light amount adjusting unit is composed of at least one
of an output adjusting unit for adjusting the output of the slit
light emitted from the laser 21, a shutter speed adjusting unit
for adjusting the shutter speed of the camera 22, and an iris
adjusting unit for adjusting the iris of the camera. The light
amount adjusting unit adjusts the amount of light incident on
the camera 22 so that the amount of light becomes approxi-
mately constant.

The depth of field adjusting unit is composed of at least one
of the iris adjusting unit for adjusting the iris of the camera,
and a zoom adjusting unit for adjusting a zoom of the camera.
Even if the shape of the pasting target body 3 changes, the
depth of field adjusting unit adjusts the depth of field of the
camera 22 so that the projected lines L1 to L3 can be clearly
observed.

As a result, even when the curved portion 32 is present in
the pasting target body 3, occurrence of defects such as blown
out highlights and defocusing can be prevented. For this
reason, the gap between the adjacent prepregs 4 can be accu-
rately inspected.

The light amount adjusting unit and the depth of field
adjusting unit change the adjusting amounts in the following
manner, for example.

That is to say, as shown in FIGS. 6A to 6C, the adjusting
amounts by means of the light amount adjusting unit and the
depth of field adjusting unit are stored in advance according to
a tilt angle 6 of the pasting target body 3.

Inthe second embodiment, the tilt angle 6 is set to an angle
that is formed by a line segment P1P2 and a horizontal line. P1
is an intersection point between a perpendicular line drawn
from the camera 22 and surface of the pasting target body 3
(or the prepregs 4). P2 is a lowest point on an outer periphery
of the pasting roller 12. In the drawing, since a relative posi-
tion relationship between the pasting roller 12 and the camera
22 does not change, M and L are known in advance. Further,
L1 is successively detected based on the measured results of
the range sensor 23. Therefore, the tilt angle 0 is obtained
according to the following formula;

O=tan™'((L-L1)/M) 1)

Inthe case of FIG. 6B (the plane portion), since L1 is equal
to L, 0 becomes zero. On the other hand, in the case of FIG.
6A, since L-L1 is more than zero, 6 obtains a positive value.
In the case of FIG. 6C, since L-L1 is less than zero, 6 obtains
anegative value. A tilting direction of the pasting target body
3 can be determined based on the positive or negative value of
0.

While 6 is being calculated in such a manner, the adjusting
amounts of the light amount adjusting unit and the depth of
field adjusting unit are changed according to a change in 6.

More concretely, in the case of FIG. 6 A, since the slit light
emitted from the laser 21 is incident on the surface of the
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pasting target body 3 (or the prepregs 4) at a shallow incident
angle, reflection light R does not incident directly on the
camera 22. In the case of FIG. 6B, the slit light emitted from
the laser 21 is incident on the surface of the pasting target
body 3 (or the prepregs 4) gradually at deeper incident angles,
but the reflection light R is unlikely to be incident directly on
the camera 22. On the contrary, in the case of FIG. 6C, since
the slit light emitted from the laser 21 is incident on the
surface of the pasting target body 3 (or the prepregs 4) at a
deep incident angle, the reflection light R might be directly
observed in the camera 22. For this reason, as shown in FIGS.
6A to 6C, as 0 changes, the light amount adjusting unit
narrows down the light amount and adjusts the amount of
light so that it is approximately maintained in the same level
in all the states of FIGS. 6A to 6C. On the other hand, the
depth of field adjusting unit sets the depth of field as deep as
possible so that the projected lines [.1 to L3 (see FIG. 2) of the
slit light can be clearly observed in the states of FIGS. 6A to
6C. In the second embodiment, the depth of field is constant
in FIGS. 6A to 6C, but the depth of field may be changed
according to the change in 6.

In practical use, it is occasionally requested to repeat the
work for pasting the prepregs 4 to a plurality of pasting target
bodies 3 belonging to the same kind at a speed of 1 m/s or
more. In this case, when the adjusting amounts are tried to be
changed by the light amount adjusting unit and the depth of
field adjusting unit while 6 is being calculated, it might be
difficult to respond the request with for example, photograph-
ing of 30 frames/second (1 frame: 33 ms).

Therefore, in this case, when the work for pasting the
prepregs 4 to one kind of the pasting target bodies 3 is
repeated, the prepregs 4 are pasted to the first pasting target
body 3 at a low speed of, for example, about 0.5 m/s (half of
the normal pasting speed). A relationship between 6 and the
adjusting amounts by means of the light amount adjusting
unit and the depth of field adjusting unit is stored (recording
(teaching) step). As to the subsequent same kind of the past-
ing target bodies 3, the light amount adjusting unit and the
depth of field adjusting unit are operated in the basis of the
adjusting amounts stored in advance.

Since numerical value control (NC) data used for pasting
the prepregs 4 to the pasting target body 3 is stored in a
laminating apparatus 1, the NC data is used instead of 6 so
that the adjusting amounts of the light amount adjusting unit
and the depth of field adjusting unit may be changed. That is
to say, when three-dimensional data (or altitude data repre-
senting the surface) representing the surface of the pasting
target body 3 is present, this may be used instead of 6.

The present invention is not limited to the above embodi-
ments and can be carried out in various forms. For example,
the first embodiment describes the case where the movable
lens of the camera 22 is moved, but the entire camera 22 may
be slid to the optical axis direction so that the focus position
is adjusted.

The above embodiments describe the case where the past-
ing state inspection apparatus 2 is integral with the laminating
apparatus 1, but they may be constituted separately.

EXPLANATIONS OF SYMBOLS

1 prepreg laminating apparatus

11 laminating head

12 pasting roller

2 prepreg pasting state inspection apparatus
21 laser

22 camera

23 range sensor
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24 control unit

25 first focus adjusting unit (for a camera)
26 second focus adjusting unit (for a laser)
3 pasting target body

4 prepregs

X projected pattern

L1, L2, L3 projected line

LA slit light

S gap

A gap distance

The invention claimed is:

1. A prepreg pasting state inspection apparatus for inspect-
ing a gap between adjacent prepregs on a pasting target body
having a shape changed portion, the prepreg pasting state
inspection apparatus comprising:

an irradiation unit for emitting a line laser beam along an
inclined plane so that a projected line of the line laser
beam is formed across a longitudinal direction of the
adjacent prepregs;

an imaging unit for imaging an irradiation region of the
irradiation unit;

a determination unit for determining whether the gap
between the adjacent prepregs is within an allowance
based on a signal from the imaging unit;

a distance measurement unit for measuring a distance
between a reference position and the irradiation region;
and

a focus adjusting unit for adjusting a focus position of the
imaging unit based on a signal from the distance mea-
surement unit.

2. The prepreg pasting state inspection apparatus according

to claim 1, wherein

the imaging unit has a movable lens that is capable of
moving close to or separating from the irradiation
region, and

the focus adjusting unit has a driving unit for moving the
movable lens based on the signal from the distance mea-
surement unit.

3. The prepreg pasting state inspection apparatus according
to claim 1, further comprising a second focus adjusting unit
for adjusting a focus position of the irradiation unit based on
the signal from the distance measurement unit.

4. The prepreg pasting state inspection apparatus according
to claim 3, further comprising a moving body in which

the irradiation unit is retained, the moving body being
capable of moving close to or separate from the irradia-
tion region,

wherein the second focus adjusting unit has a second driv-
ing unit for moving the moving body based on the signal
from the distance measurement unit.

5. The prepreg pasting state inspection apparatus according
to claim 1, further comprising a light amount adjusting unit
for adjusting an amount of light incident on the imaging unit.

6. The prepreg pasting state inspection apparatus according
to claim 5, wherein the light amount adjusting unit comprises
at least one of an output adjusting unit for adjusting an output
of the line laser beam emitted from the irradiation unit, a
shutter speed adjusting unit for adjusting a shutter speed of
the imaging unit, and an iris adjusting unit for adjusting an iris
of the imaging unit.

7. The prepreg pasting state inspection apparatus according
to claim 1, further comprising a depth of field adjusting unit
for adjusting a depth of field of the imaging unit.

8. The prepreg pasting state inspection apparatus according
to claim 2, further comprising a second focus adjusting unit
for adjusting a focus position of the irradiation unit based on
the signal from the distance measurement unit.
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9. The prepreg pasting state inspection apparatus according
to claim 8, further comprising a moving body in which

the irradiation unit is retained, the moving body being

capable of moving close to or separate from the irradia-
tion region,

wherein the second focus adjusting unit has a second driv-

ing unit for moving the moving body based on the signal
from the distance measurement unit.

10. The prepreg pasting state inspection apparatus accord-
ing to claim 2, further comprising a light amount adjusting
unit for adjusting an amount of light incident on the imaging
unit.

11. The prepreg pasting state inspection apparatus accord-
ing to claim 3, further comprising a light amount adjusting
unit for adjusting an amount of light incident on the imaging
unit.

12. The prepreg pasting state inspection apparatus accord-
ing to claim 4, further comprising a light amount adjusting
unit for adjusting an amount of light incident on the imaging
unit.

13. The prepreg pasting state inspection apparatus accord-
ing to claim 10, wherein the light amount adjusting unit
comprises at least one of an output adjusting unit for adjusting
an output of the line laser beam emitted from the irradiation
unit, a shutter speed adjusting unit for adjusting a shutter
speed of the imaging unit, and an iris adjusting unit for adjust-
ing an iris of the imaging unit.

14. The prepreg pasting state inspection apparatus accord-
ing to claim 11, wherein the light amount adjusting unit
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comprises at least one of an output adjusting unit for adjusting
an output of the line laser beam emitted from the irradiation
unit, a shutter speed adjusting unit for adjusting a shutter
speed of the imaging unit, and an iris adjusting unit for adjust-
ing an iris of the imaging unit.

15. The prepreg pasting state inspection apparatus accord-
ing to claim 12, wherein the light amount adjusting unit
comprises at least one of an output adjusting unit for adjusting
an output of the line laser beam slit light emitted from the
irradiation unit, a shutter speed adjusting unit for adjusting a
shutter speed of the imaging unit, and an iris adjusting unit for
adjusting an iris of the imaging unit.

16. The prepreg pasting state inspection apparatus accord-
ing to claim 2, further comprising a depth of field adjusting
unit for adjusting a depth of field of the imaging unit.

17. The prepreg pasting state inspection apparatus accord-
ing to claim 3, further comprising a depth of field adjusting
unit for adjusting a depth of field of the imaging unit.

18. The prepreg pasting state inspection apparatus accord-
ing to claim 4, further comprising a depth of field adjusting
unit for adjusting a depth of field of the imaging unit.

19. The prepreg pasting state inspection apparatus accord-
ing to claim 5, further comprising a depth of field adjusting
unit for adjusting a depth of field of the imaging unit.

20. The prepreg pasting state inspection apparatus accord-
ing to claim 6, further comprising a depth of field adjusting
unit for adjusting a depth of field of the imaging unit.
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